Abstract: Several azo compounds were prepared using red onion skin extract as a coupling component. The azo compounds were formed iiz:situ in cotton fabrics as azo dyes and applied to polyester fabrics a s disperse dyes. They were found to produce not very bright colours on cotton fabrics but brilliant colours on polyester fabrics. The wash fastness tests showed that the azo compounds on cotton fabrics have fastness of 1-2, while most of the dyeings on polyester fabrics have fastness of 3-4 on the grey scale. The results also showed that the substituent group in the benzene nucleus of the diazonium salts have effects on thc chemical (acid and alkali) fastness properties of the azo compounds.
INTRODUCTION
Many types of azo compounds widely used for dyeing textiles are largely based on chemicals derived from petroleum sources. The emergence of diazotization reaction offers a basis for developments in the field of azo compounds. Odozi et a1.l reported that red oilion skin extract consists of quercetin, kaempferol, galangin, fisetin and apigenin. These compounds, beingphenolj.cin nature, could undergo the well, known coupling reaction with diazonium salts, as with P-naphthol in the formation of azo dyes. Other agricultural wastes reported to have phenolic components similar to those of red onion skin include peanut skin2 and coconut coir dust,%nd their aqueous extracts have been used in the production of surface coating resin^.^-^ These agricultural wastes are readily available in tropical countries in millions of tonnes per annum a t little cost.
In view of the overall shortage of synthetic phenols, it was thought desirable to investigate the possibility of substituting naphthols and other benzene nucleus compounds with red onion skin extract, a renewable resource, in the preparation of azo dyes. This will augment the'chemical feedstock requirements of some industries in developing countries. The objective of the study was to investigate the dyeability of textile fibres with azo compounds prepared by coupling red onion skin extract with diazonium salts.
"' Corresponding author.
Akara~zta and D.E. Efanga

METHODS AND MATERIALS
Red onion skin extract: Air dried red onion skin was extracted with distilled water using the method described by Odozi et ~1 .~ Solid extract was obtained from the extract solution by evaporating the solvent, under reduced pressure, using a rotor evaporator. The method gives a yield of 36% solid extract.
Coc~pling of tlze extract:
The red onion skin extract (80 g) was dissolved in 120 ml of 2M NaOH solution. This solution was used as the coupling component. Eighty millilitres (80 ml) of aniline diazonium salt solution prepared using a standard methodg was poured slowly, with stirring, into a beaker containing the coupling component solution and allowed to standin an ice-bath for 30 min while yellow crystals of the azo compound formed. The crystals were filtered, washed with distilled water and dried a t 40°C in a vacuum oven. An average of 96.8 g of the red onion skin extract -aniline azo compound were obtained. The same procedure was used for the preparation of the other red onion skin extract azo compounds.
Application of the azo compounds as azo dyes:
One gram samples of bleached cotton fabrics, obtained from Kaduna Textile (Nig) Ltd., were first treated with hot distilled water for 15 min to remove residual fillers. Each sample was then impregnated with an alkaline red onion skin extract solution, squeezed and dried to avoid uneven shades. The impregnated fabric was transferred to a solution of aniline diazonium salt with the azo compound forming in-sitz~ in the fabric, dyeing the bleached cotton fabric to a yellow shade. Unreacted red onion skin extract and surface colours were washed off with an alkaline soap solution, prepared by dissolving 5.0 g of bone dry Omo detergent in a litre of warm water, rinsed with cold water until wash water was colourless and then dried a t room temperature.
Application of the azo compounds as disperse dyes:
A stock solution (l%w/v) of each azo compound was prepared by pasting 1.0 g ofthe compound with 0.3 g of Omo detergent, then dissolved in 100 ml of hot water and strained. Two millilitres (2 ml) of 10%v/v aqueous solution of bcnzyl alcohol was used as a carrier in the aqueous dyeing, while 2 ml of 0.50%wlv aqueous solution of Omo detergent was used as the dispersing agent. The dyebath was set at 95°C and the 1 g polyester fabrics, obtained from Nichemtex Industries (Nig.) Ltd., Lagos, dyed for 60 rnin in a liquor ratio of 100:l. The dyed fabrics were rinsed in cold water, squeezed and dried. It was observed that dyeing the polyester fabrics without the carrier (benzyl alcohol) showed no reasonable uptake of the azo compounds even at boil.
Fastness tests:
Solutions of the azo compounds were prepared by dissolving 0.01 g of each compound in 2 ml acetone. To each ofthe azo compound solution (0.5 ml). 2 ml distilled water was added and used as a reference sample. Acetone solution (0.5 ml) of each azo compound was used for acid and alkali fastness tests. The dyeings on the cotton and polyester fabrics were subjected to International Standards Organization (ISO) washing tests,1° using a liquor ratio of 50:l.
RESULTS AND DISCUSSION
The designation, components and percentage yields of the azo compounds are given in Table 1 . The IR spectra of the red onion skin extract1 and its azo-metal complexes" have been reported elsewhere. The melting points, colourslshades and fastness tests results of the azo compounds are given in Tables 2 and 3 . The azo compounds did not have sharp melting points. This may be due to the fact that red onion skin extract contains a mixture of phenolic compounds (flavonoids), all of which are capable of undergoing coupling reactions with a diazonium salt. The resultant product of each coupling reaction carried out in this study, therefore, is a mixture of azo compounds, hence exhibited a broad melting point.
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The various diazonium salts gave a range of colours in the cotton fabrics with the coupling component, red onion skin extract. The dyeing of the azo compounds on polyester fabrics gave different colours from those obtained by forming the azo compounds in-situ in cotton fabrics. The colours of the azo compounds were not very bright on cotton fabrics. This may be due to the possibility of the various flavonoids in the red onion skin extract coupling with the diazonium salt in-situ in the cotton fabric to give what appeared as a single colour. The dyeing on polyester fabrics gave brilliant colours. This may be attributed to the polyester fibre absorbing from the mixture of the azo compounds of each couplingreaction, the azo compound with the greatest affinity for it. This could be called selective absorption.
In the acid and alkali fastness tests, the colour changesrelative to the colours of the reference samples were noted as shown in Table 2 . From the results, azo compouads Al, A2, A5, A6 and A7 are fast to acid and alkali media. The position and type of the substituent group in the benzene nucleus of the diazonium salt appear to be important factors towards the chemical fastness properties of the azo compounds. The electron withdrawing substituents a t the ortho position tend to enhance the alkali and acid fastness properties of the azo compounds prepared in this study. However, no significant differences exist regarding the position of the electron donating substituents in respect of acid and alkali fastness, All the azo compounds on cotton fabrics have wash fastness of 1-2 on the grey scale, except A3 and A4 which were sensitive (unstable) in alkaline solutions as shown in Table 3 . The azo compounds on polyester fabrics have wash fastness properties of 3-4 particularly those of aniline and 2-methylaniline diazonium salts. The azo compound of 4-aminobenzoic acid, 4-methylaniline and 2-nitroaniline were found to be suitable for dyeing polyester fabrics. However, the azo compounds of aniline and 2-methylaniline diazonium salts were the most suitable for dyeing polyester fibres based on the brightness of the colours, chemical fastness and their wash fastness properties.
The results are generally encouraging, considering the fact that red onion skin, a bioresource, has the potential of being a raw material for the preparation of azo dyes. This provides another opportunity for the utilization of red onion skin and other agricultural wastes of similar chemical compositions.
